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K XAPAKTEPHCTHKE ILAPAMETPOB flBYXCTynEH^ATOH 

<*>OTOIIEPHOflH*IECKOH PEAKUHH, PEryJIHPYIOmEH CE30HH0E 

PA3BHTHE HHMO KJ1EIIIA IXODES RICINUS (ACARINA: IXODIDAE) 

B. H. BeJioaepoB 

SKcnepHMeHTaJibHoe H 3 yMeHHe scfc^eKTa cfcoTonepHOflHMecKHx bo3H6hctbhh Ha hhc|> Ixodes 
ricinus noica3aJio, mto HByxcTyneHMaTaH cfcoTonepHOflHMecKafl peaKun* y^acTByeT y hhx He tojibko 
b HHflyKUHH h npeaoTBpameHHH Mopc|>oreHeTHtiecKOH flnanay3bi, ho Taicace b npoueccax ee noanep- 
xcaHHH h npeicpameHHH. IIo BejiHMHHe KpuTHMecicoro tfcoTonepHoaa KopoTKojjHeBHOH peaKunn 
HacocaBiiinecH HHMcf)bi jieHHHrpancKofi nonyjiHUHH oGHapyxuroaioT noJiHoe cxojjctbo c rojiojjHbiMH 
HHM(|)aMH (18 Mac. CBeTa npn 18° h 16 m CBeTa npn 25°), ho otbct nocJieaHnx oTJiHMaeTCH SoJibinen 
MeTKocTbio. ZlJiHHHOflHeBHaH peaKunn y cbiTbix hhm(|) TaK*e TepMOJiaSHJibHa, xoth ot TeMnepaTypbi 
3flecb 3aBHCHT He nopor peaKunn (npH 18 h 25° oh paBeH 18 m CBeTa), a 3c£>c|)eKTHBHocTb cf)OTone- 
pHO«HMeCKHX B03fleHCTBHH. 

PeryjiHimH ce30HHoro pa3BHTHH hhmc}) eBponencKoro JiecHoro KJiema Ixodes rici¬ 
nus L. ocymecTBJiHeicH c noMoumio cjioxchoh, nByxcTyneHqaTOH (fcoTonepnomniecKOH 
peaKiiHH, npe^CTaBJiHiouieH co^eiaHHe HByx nocJienoBaiejibHbix 3JieMeHTapHbix peaic- 
uhh - KopoTKOflHeBHOH h njiHHHonHeBHOH (Bejio3epoB, 1966, 1967, 1972, 1981, 1988; 
Ea6eHKo, 1967, 1970). TaKOH mn (JjOTonepHOflH^ecKOH peryjiHimn pa 3 BHTHH H 3 BecTeH 
Tenept y MHorux yjieHHCTOHorux (SacjiaBCKHH, 1972, 1975, 1984). 

Hajunme aHTaroHHCTHqecKHx KOMnoHemoB b MexaHH 3 Me (froTonepHoiuHiecKOH 
peryjinijHH y hhm$ I. ricinus o 6 ecne*iHBaeT bo 3 moxchocti> bo 3 hhkhob 6 hhh ce 30 HHbix 
3 anepx(eK pa 3 BHTHH, o 6 ycJiOBJieHHbix MopcJ)oreHeTH*iecKOH ,uHanay 30 H, b otbct Ha B 03 - 
neiiCTBHe KaK kopotkhm (KopoTKonHeBHaH ^Hanay 3 a), TaK h .qjiHHHbiM flHeM (^jihh- 
HOflHeBHan BHanay 3 a) (Bejio 3 epoB, 1972). C 3 thm, no-BH^HMOMy, cBH 3 aHo noHBJieHHe 
,mianay 3 HpyK)mHX hhmc}) jjaHHoro KJiema, HanHTaBiiiHXCH He TOJibKo b Komje, ho h 
b Ha^ajie Tenjioro ce 30 Ha (BaSeHKo, 1967, 1973). OyHKimoHajibHoe 3 Ha*ieHHe ajibTepHa- 
THBHbix (JjOTonepHOflHqecKHx peaKiiHH He orpaHH^HBaeTCH, oflHaico, HHflyKimeH ana- 
nay 3 bi (hjih ee npejiOTBpameHHeM). 06 e peaiujHH yqacTByioT b npoueccax nojmepxca- 
hhh h npeicpameHHH flHanay 3 Horo coctohhhh. KopoTKOflHeBHaH peaiujHH o 6 ecne*iH- 
BaeT, B ^aCTHOCTH, peaKTHBaiJHK) HHM(J), HaXOOTBIHHXCH B COCTOHHHH flJIHHHOflHeBHOH 
,ilHanay 3 bi ( 3 acjiaBCKHM, 1972, stot npouecc Ha 3 BaH ^Ckopotkootobhoh ceHcn 6 HJiH 3 a- 
HHeH»), b pe 3 yjibiaie qero ohh npnoGpeTaiOT cnoco 6 HOCTb pearnpoBaib Ha flJiHHy ahh 
no HOpMaM flJIHHHOflHeBHOH peaKIJHH. y peaKTHBHpOBaHHbIX HHM(J) .IJJIHHHOUHeBHbie 

$OTonepHo,abi daHOBHTCH cTHMyjiaMH B 03 o 6 HOBJieHHH Mop^oreHeTHqecKHx nponec- 
cob, BejiymHx k npeBpameHHio hhmc}) bo B 3 pocjibix KJiemen (Beji 03 epoB, 1972, 1981, 
1988). 

K HacTonmeMy BpeMeHH OTHocHTejibHO no,iipo 6 Ho H 3 y^eHbi CBOHCTBa h napaMeipw 
KopoTKOflHeBHoro KOMnoHeHTa .iiByxcTyneHqaTOH peaiujHH, peryjinpyiomeH pa 3 BHTHe 
hhmc}) I. ricinus (Beji 03 epoB, 1970, 1971, 1972). B MeHbinen cieneHH HCCJieflOBaHbi 
CBOHCTBa ee fljiHHHOflHeBHoro KOMnoHeHTa. B npe,miaraeMOH CTaTbe npHBeaeHbi 
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MaTepHaJibi nanbHeiimero H3yneHH h o 6 ohx KOMnoHemoB stoh peaiajHH, nonyneHHbie 
b onbiTax c cbiTbiMH HHM(J>aMH h no3BOJiHiomHe yrjiyBHTb npefldaBJieHHH o MexaHH3* 
Max <J>OTonepHOOT<iecKOH perynnijHH ce30HHoro paaBHTHn Kjiema L ricinus h, b nacT- 
hocth, nonnepxcaHHH h npeKpameHHH y Hero HHM<J>aJiLHOH MopcfroreHeTHnecicoH nna- 
nayabi. 1 2 


MATEPHAJl H METOflHKA HCCJIEflOBAHHH 

OnbiTbi npoBe,qeHbi c KjiemaMH Ixodes ricinus neHHHrpancKOH nonynmjHH (F x 
jiaBopaTopHOH KyjibTypbi, ocHOBaHHOH ot caMOK H3 npno3epcKoro p-Ha JleHHHrpancKOH 
o6ji.). IlapTHio rojiOflHbix hhmcJ) conepxcann npn 25° h nnHHHonHeBHOM (froTonepnone 
(CT 20: 04), 2 t. e. b pexcHMe, oBecnenHBaBineM HHnyiajHio ckplitoh nnHHHonHeBHOH 
EHanay3bi, KOTopan y HacocaBuinxcH hhm<J) npoaBJiaeTca b BHne npononxcHTenbHOH 
3a«epxcKH pa3BHTHH (Beji03epoB, 1970, 1971). IIonroTOBneHHbiH TaKHM o6pa30M Maie- 
PHaJI 6bIJI HCn0JIb30BaH flnH OflHOBpeMeHHOrO H3yneHH5I 3<JxJ)eKTOB KOpOTKOnHeBHbIX H 
flJIHHHOflHeBHbIX (fcOTOnepHOJUnieCKHX B03fleHCTBHH Ha CbITbIX HHM(j). HhM(J) b B03pacTe 
4-5 h 7-8 Mec., HaicopMjieHHbix Ha Benbix Mbirnax, cpa3y nocjie HacbiineHHH noMemaJiH 
b pa3JiHqHbie $OTonepHOOT*iecKHe pexcHMbi (CT 0:24, 6:18, 12:12, 14:10, 16:8, 
18 : 6, 20 : 4, 24 : 0) npn 18 h 25°, a nepe3 30 flHeii nepeHOCHJiH b CTaH^apTHbiH ^jihhho- 
AHeBHbiH pexcHM (CT 20 : 4) npH 18°. flo nepeHOca h Ha npOTnxceHHH nocnenyiomHX 6- 
8 Mec. npoBOflHJiH perHCTpaimio coctohhhh nononbiTHbix hhm$, <ito no3BOJiHJio npo- 
cJieflHTb jjHHaMHKy hx npeBpameHHH b HMaro b 3aBHCHM0CTH ot (j)OTonepHonHnecKHx 
ycJiOBHH, a 3aieM KonnnecTBeHHO oueHHTb napaMeTpbi (froTonepHonHnecKoro acjxjjeKTa 
(xaK KocBeHHoro, KopoTKonHeBHoro, CBH3aHHoro c peaKTHBanHeii cbiTbix hhm<J), TaK 
H npHMOrO, flJIHHHOflHeBHOrO, CBH3aHHOrO CO CTHMyjIflimeH y HHX MeTaMOp$03a). Ilpfl- 
moh 3$4)eKT oneHHBajiH no KOJuraecTBy hhm<J) (b %), nepejiHHHBinux Ha HMaro 3a 
90 flHeii nocne HacbimeHHH. KocBeHHbiii 3<JxJ)eKT oueHHBann no yBennneHHio KonnnecT- 
Ba hhm<J), nepejiHHHBiiiHx Ha HMaro 3a nocnenyiomHH 90-nHeBHbiH nepnon (t. e. no pa3- 
HHne b nponeHTax hhmcJ), nepenHHHBiiiHx Ha 180-h h 90-h jjhh nocne HacbimeHHn). Jinn 
BHeceHHH nonpaBOK (b cbh3h c bo3moxchoh cnoHTaHHOH peaKTHBanneH hhm$) b cxe- 
My onbiTa Bbin BBeneH KOHTponbHbiH BapnaHT c KopoTKonHeBHbiM pexcHMOM conepxca- 
hhh CbiTbix hhm$ (CT 12 : 12 npn 18 h 25°). 3th onbiTbi Bbinn npoBeneHbi b nByx noBTop- 
hocthx (c HHM^aMH b B03pacTe 4-5 h 7-8 Mec.), Kaxcnan H3 kotopmx BKnionana 16 
onbiTHbix h 2 KOHTponbHbix BapnaHTa. Bcero Hcnonb30BaHO 814 HacocaBinnxcn hhm<J) 
(no 20-25 hhm$ b KaxcnoM BapnaHTe). 

JlononHHTenbHbie onbiTbi Bbinn npoBeneHbi nnn BbincHeHHH CTHMynnpyiomero 
3$$eKTa ^OTonepHonnnecKHx B03neHCTBHH Ha peaKTHBHpoBaHHbix hhm<J). B sthx 
onbiTax Bbinn Hcnonb30BaHbi hhm^m, HaKopMneHHbie b B03pacTe 6-7 Mec. h conepxcaB- 
uiHecH no nHTaHHH b nJiHHHonHeBHbix ycnoBHHx (CT 20:4) npn 18°. IIoMemeHHio 
HaKopMneHHbix hhmcJ) b pa3nnnHbie ^OTonepnonHnecKHe pexcHMbi npn 18° (no cxeMe 
npenbinymnx onbiTOB) npenmecTBOBana 45-nHeBHan peaKTHBHpyiomafl oBpaBoTKa 
(xononoBan hhh KopoTKonHeBHan). B ocTanbHOM cxeMa onbiTOB ocTaBanacb HeH 3 MeH- 
hoh. B 3thx onbiTax Hcnonb30BaHO 427 peaKTHBHpoBaHHbix hhm( 1) (no 14-19 h no 30- 
32 HHM$bi b KaxcnoM BapnaHTe onbiTOB c KnemaMH 6- h 7-MecnnHoro B03pacTa coot- 
BeTCTBeHHO). 


1 Abtop noJib3yeTCH cJiy^aeM noGJiaroaapHTb H. M. HacoHKHHy 3a nocTOHHHyio noMomb 
b npoBeneHHH onbiTOB. 

2 ZIJIH 0603Ha^eHHH (J)OTOnepHOflOB (CB6T0~T6MH0BbIX UHKJIOB, CT) HCnOJIb30BaJIH COOTHOine- 
hh 6 npoflOJi*HTejibHocTH b ^acajc CBeTJioii (nepBan uncjjpa) h tsmhoh (BTopaa qn^pa) (J)a3. Hanpn- 
Mep, CT 20 :4 03Ha*iaeT(fcoTonepnofl c 20 cBeTan4qTeMHOTbi. 
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PE3YJIbTATbI HCCJIEflOBAHHH 


OoTonepno,qHqecKHe ycjiobhh conepxcaHHH cmtmx hhm$, KaK noKa3ajin npoBeneH- 
Htie nccjie,aoBaHHH, 0Ka3biBai0T xapaKTepHoe BoancHCTBHe Ha nJiHHnonHeBHyio Mopcfro- 
reHeTHqecKyio nHanay3y, HHnyimpoBaHHyio y hhx no nmaunsi. 

Hhm(J)h, HaKopMjieHHtie b B 03 pacTe 7-8 Mec., oftHapyxcHBajm 3aKOHOMepHbie pa3- 
jihiihh b flHHaMHKe npeBpameHHH bo B3pocjibix Kjiemen, oSycJiOBJieHHbie $OTOTepMH- 
qeCKHMH yCJIOBHHMH HX COflepXCaHHH Ha npOTHXCeHHH 1 Mec. nOCJie HaCbimeHHH (pnc. 1, 
A, B). 

Ilpn noBbimeHHOH TeMnepaiype (25°) nJiHHHonHeBHbie $OTonepHoni>i c 18-24 q 
<l)0T0<J)a30H (pnc. 1, A) oSecne^HBajiH Gbierpoe npeKpamemie nHanay3Horo coctohhhh h 
JiHHbKy Bcex (b ycJiOBHHx CT 20:4) hjih GojibiiiHHCTBa hhm(J) (75 h 87 % b ycJiOBHHx 
CT 18 : 6 h 24 : 0 cooTBeTCTBeHHo), Ha^HHaBinyiocsi qepe3 30 nneH nocJie hx HacbiineHHsi 
(b 3 tot nepnon HHM$M conepacaJincb npn 25°) h 3aKaH*iHBaBmyK)csi Ha npoTSDKeHHH 
nocjienyiomHx 30 nHen (b stot nepnon h naJiee Kjiemn conepxcaJincb b ycjiobhsix 18° 
npn CT 20 : 4). OnHOBpeMeHHo c hhmh npeBpamaJiacb b HMaro h He3Ha*JHTejibHasi nojin 
HHM$ (OT 8 flO 20 %), KOTOpbie GbIJIH SKCnOHHpOBaHbl B Te*ieHHe 1 Mec. B KOpOTKOflHeB- 
Hbix (jjOTonepnonax (ot CT 6:18 no CT 16:8) npn 25°. HenepeJiHHHBiiiHe hhm^m nnn- 
TejibHo coxpaHHjiH 3aieM nnanay3Hoe cocTonmie (b ycjiobhhx 18° h CT 20 :4). Jlnuib 
qepe3 2.5-3 Mec. b yKa3aHHbix ycjioBunx y hhm(}) nocJie KopOTKonneBHOH 3Kcno3HijHH 
B0306H0BJIHJiaCb JIHHbKa Ha HMaro. HHM(j)bI, SKCnOHHpOBaBHIHeCH B BJIHHHOflHeBHblX 
ycJiOBHHx, k jiHHbKe He npHCTynajiH no KOHija Ha6jnoneHHH. BaxcHo OTMeTHTb, mo 
B KOHTpOJIbHOM KOpOTKOflHeBHOM BapHaHTe (CT 12 : 12) HHM(J)bI TaKXCe COXpaHHJIH HHa- 
nay3Hoe coctohhhc b Te^eHHe 8 Mec. nocJie HacbimeHHH. 

npH yMepeHHbix TeMnepaiypax (18°) cTHMyjiHpy khijhh JiHHbKy 3(})(})eKT ^jihhho- 
^HeBHbix $OTonepHo,uoB (c $OTO$a30H b 18-24 q CBeTa b cyTKH) 6biJi HaMHoro cjia6ee 
(pnc. 1, B), xieM npn 25°. JIHHbKa Ha HMaro b Te^eHHe 2 Mec. nepnona nocjie HacbimeHHH 
hhm$ npoHcxo^HJia 3necb jimiib y enHHHqHbix oco6en (4-8%). OcHOBHan qacTb hx 
( nocJie flJIHHHOflHeBHOH 3KCn03HUHH) HJIH BCe HHM(J)bI (nOCJie KOpOTKOflHeBHOH 3Kcno- 
3 huhh) b ycjiOBHHx 18° h CT 20:4 coxpaHHjiH nnanay3Hoe cocTonmie. JIHHbKa hx 
b 3thx ycjiOBHHx Ha^HHajiacb TaKxce jiHiiib 2.5-3 Mec. cnycm nocJie cmchm $OTone- 
pHojjHqecKoro pexcHMa (npn coxpaHeHHH TeMnepaiypHoro pexcHMa b 18°). IIo BpeMeHH 
B0306H0BJieHHH JIHHbKH H no ee JJHHaMHKe B yCJIOBHHX 18° H CT 20 : 4 3TH HHM(J)bI 
npaKTHqecKH He OTJiHqajiHCb ot hhm<}), kotopmx Ha npoTHxceHHH nepBoro Mecnna nocJie 
HacbimeHHH conepxcajiH b 25°. B o 6 ohx cjiyqanx nocJie KopoTKojjHeBHOH 3Kcno3HijHH 
nocjienyiomHe HHHoqHbie npeBpamemra nponcxonHJiH 3Ha*iHTejibH0 6bicipee, qeM 
y hhm(J) nocJie jjjiHHHojjHeBHOH 3Kcno3HijHH (npn co^eiaHHH c TeMnepaiypoH 25° jjjihh- 
HOflHeBHbie $OTonepHOflbi Boo6me npensucTBOBajm naJibHenmeMy B03o6HOBJieHHio 
JIHHbKH y Tex hhm (}) 5 KOTopwe He CMorJiH nepeJiHHHTb cpa3y nocJie 1 Mec. 3Kcno3HijHH). 
OjJHHaKOBbl SblJIH HHM(J)bI H3 06OHX TCMnepaTypHblX pe>KHMOB H no peaKUHH Ha KOpOT- 
KOJJHeBHbie B03fleHCTBHH: CTa6HJIbHOCTb 3THX yCJIOBHH B KOHTpOJIbHbIX BapHaHTaX 
oGecne^HBajia jjjiHTejibHoe coxpaHeHHe y hhx ,uHanay3bi (b Te^eHHe 6 Mec. h 6ojiee 
nocjie hx HacbimeHHH). 

CxojjHbie pe3yjibTaTbi b OTHomeHHH 3(J)(J)eKTa pa3JinqHbix $OTonepHojjHqecKHx B03- 
jjeHCTBHH npn 25 h 18° GbiJiH nojiy^eHbi h b onbuax c HHM^aMH, HaKopMjieHHbiMH 
b 6ojiee mojiojjom B03pacie (4-5 Mec. nocjie jih^kh) h TaKxce jjeiepMHHHpOBaHHbiMH 
Ha B03HHKHOBeHHe jjjiHHHojjHeBHOH Mop(J)oreHeTH*iecKOH ,uHanay3bi (Sjiarojjapsi cojjep- 
XCaHHIO HX JJO nHTaHHH B yCJIOBHHX JJJIHHHOrO JJJISI H 25°). 

CpejjHHe no sthm jjByM onbuaM npejjCTaBJieHbi Ha pnc. 2, HarjinjjHo HJiJiiocTpHpyio- 
meM oco6eHHocTH peaKUHH cbiTbix ,uHanay3HpyiomHx hhm$ /. ricinus ua pa3JinqHbie 
(toTonepHojjHqecKHe B03jjeHCTBHSi (npojjojixcHTejibHOCTbio b 1 Mec.) npn jjByx Hccjie.no- 
BaHHbix TeMnepaiypax. 
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Phc. 1. XlHHaMHKa npeBpameHHH b HMaro y hhmc£) Ixodes ricinus nocJie 30-flHeBHOH 3Kcno3HUHH 
b pa3JiH^iHbix cfcoTonepnoflax (*iHCJia y kphbbix — nponoJiacHTejibHocrb CBeTJioH cj>a3bi b xiacax) npw 
25° (A), npw 18° (2>). C 30-ro ahh HHMcbbi conepxcaJincb b 18° h CT 20 :4 (KpoMe KOHTpoJibHoro BapnaH- 

Ta 12 k, conepacaBinerocH b CT O*: 12). 

Ilo och opflHHaT — npoqeHT hhmcJd, nepejiHHHBiiiHx HMaro; no och abcnncc — ahh nocJie HacbimeHHH 

HHMCj). 

Fig. 1. Dynamics of moulting to adults in engorged nymphs of Ixodes ricinus after 30-day exposition at 25° 
(A) or 18° (5) and different photoperiods (arabic numbers as hours of photophase). 


CnjiouiHbie KpHBtie c TpeyroJibHHKaMH (cBeuiwe h uepHbie) Ha stom pHcyHKe 
HHJIlOCTpHpyiOT IipHMOH 3<})<})eKT yKa3aHHbIX ^OTOnepHOflH^eCKHX B03H6HCTBHH B OTHO- 
IH6HHH CTHMyJIHIJHH MeTaMOp$03a y ,IJHana3HpyK)mHX HHM$. npH 18° (CBeTHbie Tpe- 
yroJibHHKH) npHMan (fcoTonepHOHHuecKan CTHMyjinijHH pa3BHTHH npaKTHuecKH ot- 
cyTCTByeT h jumib eaHHHUHbie OTanay3HpyiomHe hhm$h b otbct Ha aJiHHHoaHeBHbie 
bo3H6hctbh5i Sbicipo npeBpamaioTcn bo B3pocnbix KJiemeH. npH 6onee bhcokhx tcm- 
nepaiypax (25°), KaK bhj^ho Ha pnc. 2, - cnjiouiHbie KpHBbie c uepHbiMH TpeyroJibHHKaMH, 
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Phc. 2. XapaKTepncTHKa flByxcTyneHxiaTOH cfcoTonepnonH^ecKOH peaiojHH, peryjiHpyiomeH pasBHTHe 
h flnanay3y hhmc£> Ixodes ricicnus (JieHHHrpancicaH nonyjiHUHH). 

KpHBwe c TpeyroJibHHKaMH — npHMOH acfccfcexT cfcoTonepHoniraecKHx bo306hctbhh Ha cmthx hhmcJ) 
(CTHMyJIHUHH MeTaM0p4>03a no HOpMaM flJIHHHOflHeBHOH peaKHHH); KpHBbie C KpyaCKaMH — peaKTH- 
BaUHOHHblH 3(J)(i)eKT (no HOpMaM KOpOTKOflHeBHOH peaKLJHH)j CnjIOIIIHbie JIHHHH — npH peaKTHBa- 
UHH CblTblX HHMcJ), nyHKTHp — npH peaKTHBanHH TOJIOflHblX HHMCj); ^epHbie 3Ha*IKH — BOSfleHCTBHe 
(JjOTonepHOflOM Ha npoTHaceHHH nepBbix 30 hhch npn 25°, cBeTJibie 3Ha*iKH — to ace npn 18°; cBeTJiwe 
TpeyroJibHHKH c to^ikoh — peaKTHBnpoBaHHbie cbiTbie HHMcfcbi, CBeTJibie h *iepHbie TpeyroJibHHKH — 
CHTbie HHMCjjbl B COCTOHHHH flJIHHHOflHeBHOH flHanay3bI. IlO OCH OpflHHaT — npOLieHT paSBHBaiOmHX- 
ch hhmcJ), no och abcuHcc — c|)OTonepHOflbi (^acbi cBeTa b cyTKax). 

Fig. 2. Two-step photoperiodic reaction controlling development and diapause in nymphs of Ixodes rid - 
nils (Leningrad population). Triangles - direct effect of photoperiods on engorged nymphs. Circles - 
indirect, reactivating effect of photoperiods on unfed nymphs (broken lines) and on engorged nymphs 
(solid lines). Black simbols - effect at 25°, white simbols - at 18°. 


JJJIHHHOflHeBHbie B03.IJ6HCTBHH (CT 24 I 0, 20 I 4 H 18 I 6) OKa3bIBaiOT MOIUHMH CTHMyJIH’ 
pyiomHH 3 <j)<j>eKT, Tor^a KaK b (fcoTonepHojiax c 6oJiee kopotkoh <J)0T0<J)a30H (ot CT 16: 8 
AO 6:18) h b TeMHOTe (CT 0 : 24) npaKTH^ecKH Bee hhm^m coxpaHHiOT ^Hanay3y. Kpn- 
THtieCKHH <J)OTOnepHOfl 3TOH JJJIHHHOflHeBHOH peaKIJHH npH 25° HaXOflHTCH, TaKHM o6pa- 
30 M, b oSjiacTH CT 18 : 6, rjje CTHMy jihijhh pa3BHTHH HaSjuojjaeTcsi y 50 % hhm<1>. 

Ha phc. 2 npefldaBJieHa eme ojjHa KpHBasi co cbctjimmh TpeyroJibHHKaMH (oTMe- 
^eHHbiMH to^ikoh), HJiJiiocTHpyiomasi pe3yjibTaTbi jjonojiHHTejibHbix onbiTOB c peaKTH- 
BHpOBaHHblMH HHM^aMH. XopOIIIO BHJJHO, *ITO JjaHHaH KpHBaH, OTpaJKaiOmaH peaKIIHK) 
Ha <J>OTonepHOjjH*iecKHe B03jjeHCTBHH npn 18° y hhm^), npomefluinx npejjBapHTejibHO 
xojioflOByio hjih KopoTKOflHeBHyio peaKTHBaitHK), npaKTHqecKH coBna^aeT c paccMOT- 
peHHOH Bbirne kphboh, cooTBeTCTByiomeH jjjiHHHOjjHeBHOH peaKijHH jjHanayaHpyiomHx 
hhm^) npn 25°. CTHMy jihiihh MeTaMop4>03a y peaKTHBHpoBaHHbix hhm<J) npn 18° B03- 
MoxcHa TaKxce Jinuib b ycJiOBHHx jjjiHHHoro jjhh (CT ot 18: 6 flo 24 : 0). Ilpn 6oJiee 
kopotkom flHe (CT 16: 8 h Kopo^e) hjih b TeMHOTe hhm^m k MeTaMop4)03y He npncTy- 
naiOT H3-3a bo3hhkhobchhsi y hhx KopoTKojjHeBHOH jjHanay3bi. TaKHM o6pa30M, kphth- 
^eCKHH <J>OTOnepHOfl flaHHOH JJJIHHHOJJHeBHOH peaKIIHH OTJIHqaeTCH TepMOCTaSHJIb- 
HocTbio h npn o6enx H3yqeHHbix TeMnepaTypax (18 h 25°) oh jiexcHT b oGJiacra CT 18 : 6. 
OflHaKo 3Ty peaKiiHio Hejib3H c^HTaTb TepMocTaSHJibHOH, TaK KaK ot TeMnepaTypw 
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3fleCb 33BHCHT 3<J)<J)eKTHBH0CTb (JjOTOnepHOJtfHieCKHX B03.Q6HCTBHH. flaHHaH peaKIJHSI 
HMeeT, 6e3 comhchkh, TeMnepaiypHbiH nopor, Bbirne KOToporo (npn 25°) ananayanpyio- 

U^ie HHM(J)bI oSHapy^CHBaiOT CnOCOSHOCTb K peaKIJHH Ha aJIHHHO,IJHeBHbie B03,IjeHCTBH5I, 
Toraa KaK HHace ero (npH 18 °) ohh He pearnpyiOT Ha EJiHHHOflHeBHbiH (jjOTonepnoa. 

CnjiomHwe KpHBbie c KpyacKaMH Ha phc. 2 HJiJiiocTpHpyiOT kocbchhijih 3$$ckt 
^OTOnepHOflHqeCKHX B03fleHCTBHH, CBH3aHHbIH C OCymeCTBJieHHCM y CbITbIX OTanay3H- 
pyjOIUHX HHM(j) npOI^eCCOB KOpOTKOflHeBHOH peaKTHBai^HH (ceHCH6HJ!H3aUHH) H C npH- 
oBpeieHHeM hmh Bjiaroaapn 3TOMy cnocoSHOCTH pearnpoBaTb Ha jjjiHHy ^hh no HopMaM 
EJiHHHoaHeBHOH peaKijHH. BecbMa cymecTBeHHo, *ito no xapaKTepy h napaMeipaM 
KopoTKOflHeBHOH peaKijHH cbiTbie HHM$bi, KaK cneayeT H3 MaiepHanoB aaHHoro nccJie- 
AOBaHHH, oSHapyacHBaioT nojiHoe cxojjctbo c roJioaHbiMH HHM<j)aMH stoh ace reorpa<J>H- 
^ecKOH <J)opMbi /. ricinus (h3 JleHHHrpaacKoii o6ji.), HCCJieaoBaHHbiMH HaMH paHee 
(Beji03epoB, 1970). flnn conocTaBJieHHH sthx aaHHbix Ha pnc. 2 npHBeaeHbi aaHHbie 
H no KOpOTKOflHeBHOH peaKIJHH rOJIOflHblX HHM(J) (b BHfle nyHKTHpHbIX KpHBbIX c Kpyac- 
k3mh: CBeTJiwe - ana 18° h qepHbie - jjjih 25°). HanoMHHM, iito y roJiojjHbix hhm$ 3Ta 
peaKiura .aeTepMHHHpyeT xapaKTep pa3BHTHH nocjie HacbimeHHn: 6e3 OTanay3bi - 
B OTBeT Ha KOpOTKOflHeBHbie B03fleHCTBHH HJIH C flHanay30H - B OTBeT Ha flJIHHHO- 
flHeBHbie B03fleHCTBHH (EeJI03ep0B, 1970, 1972). y CbITbIX HHM(j) B COCTOHHHH M0p<J>0- 
reHeTHqecKOH OTanay3bi KopoTKOflHeBHan peaKinm oSecne^HBaeT peaKTHBaiuno 
(b ycJiOBHHx KopoTKoro jjhh) hjih nojmepacaHHe ,E(Hanay3Horo coctohhhh (b otbct Ha 
fljiHHHojjHeBHbie B03,aeHCTBH5i npH yMepeHHOH TeMnepaiype). 

ConocTaBJieHHe cnnouiHbix h nyHKTHpHbix kphbwx c KpyacKaMH noKa3bmaeT noji- 
HOe COOTBeTCTBHe KOpOTKOJJHeBHblX peaKIJHH y rOJIOJJHblX H CbITbIX HHM(J). Oco6eHHO 
HarjrajjHO 3to npoHBjineTCH b OTHomeHHH BejiH^HHbi KpHTHqecKoro (fcoTonepHoaa, 
KOTopwii KaK y rojiojjHbix, TaK h cbiTbix hhm$ npH 18° paBeH CT 18 : 6, a npn 25° chh- 
acaeTcn jjo CT 16 : 8, t. e. oGHapyacHBaeT qeTKyio 3 aBHCHM 0 CTb ot TeMnepaTypw, xapaK- 
TepHyio fljin (J)OTonepHO,aHqecKHx peaKijHH KopoTKOflHeBHoro THna (HaHHJieBCKHH, 
1961; 3acjiaBCKHH, 1984). 


OBCYJKJIEHHE 

H3JiOMceHHbie MaTepnaJibi onbiTOB c CbiTbiMH hhm^)3mh /. ricinus noKa3aJin, *ito pery- 
JI5HJH5I pa3BHTHH y HHX Ha 3TOH CTaflHH OCymeCTBJIHCTCH npH y^aCTHH JJByX aJIbTepHa- 
THBHblX (J)OTOnepHO,UHqeCKHX peaKUHH - JJJIHHHOflHeBHOH H KOpOTKOJJHeBHOH. Y TOJIOfl- 
HblX HHM(J) (JjyHKIJHOHHpOBaHHe TaKOH 2-qJieHHOH peryjIHTOpHOH CHCTeMbI 6blJIO yCTa- 
HOBJieHO paHee (Eeji03epoB, 1970-1972). Ojjhhm H3 cjicjjctbhh stoto MexaHH3Ma h 
CBH3aHHOH C HHM 2-CTyneH*iaTOH $OTOnepHOflHqeCKOH peaKUHH HBJineTCH TO, *ITO MOp- 
$oreHeTHqecKan jjHanayaa, nponBjiniomasicH b BHjje ocTaHOBKH pa3BHTHH CbiTbix 
hhnkJ), no CBoeii npHpojje mojkct 6biTb bbohkoh: jih6o KopoTKOjjHeBHOH (Korjja OHa B03- 
HHKaeT B OTBeT Ha KOpOTKOJJHeBHbie B03fleHCTBHJI, T. e. no HopMaM JJJIHHHOJJHeBHOH 
peaKUHH), JIh60 JJJIHHHOJJHeBHOH (KOr^a ee B03HHKH0BeHHe HHayunpyeTCH npH B03- 
fleHCTBHH flJIHHHbIM JJHCM Ha TOJIOflHblX HHM$, T. e. no HOpMaM KOpOTKOflHCBHOH peaK- 
Uhh). Pa3JiH^H5i Mernffy sthmh pa3HOBHflHOCTSiMH ananay3bi KacaiOTcn He TOJibKO cnoco- 
6ob ee HHjjyKijHH, ho TaK»e nojmepacaHHH h npeKpameHHJi ,uHanay3Horo coctohhhh. 
B cnyqae KopoTKojjHeBHOH jjHanay3bi Bee sth npoueccbi CBH3aHbi TOJibKO c jjjihhho- 
OTeBHOH peaKUHeii. Bbixojj H3 coctohhhh jjjiHHHojjHeBHOH jjHanay3bi o6n3aTejibHO cbh- 
3aH c ocymecTBjieHHeM 2-CTyneH^aTOH, KopoTKOflHeBHO-fljiHHHojjHeBHOH peaKUHH, npn 
kotopoh ojjHa ajieMeHTapHan peaKunn (KopoTKojjHeBHan) npe,amecTByeT jjpyroH, ajib- 
TepHaTHBHOH ajieMeHTapHOH peaKUHH (fljiHHHOflHeBHOH) h HBJineTcn ee npe,qnocbiJiKOH. 


245 



Ecjih TpH ocHOBHbie 3Tana pa3BHTHH ,qHanay3i>i o6o3HaqHTb KaK HHflyKUHio nua- 
nay3M (c B03HHKH0BeHneM npncymHx 3TOMy coctohhhio cbohctb b BH,qe ocraHOBKH 
pa3BHTHH H H3MeHeHHH HOpMbI peaKIJHH), peaKTHBaiJHK) (c BOCCTaHOBJieHHeM HOpMH 
peaKI^HH, CBOHCTBeHHOH aKTHBHO pa3BHBai0mHMCH OpraHH3MaM) H CTHMyJIHIJHK) 
pa3BHTHH (c B0306H0BJieHHeM MOp<j)OreHeTHqeCKHX npOIjeCCOB), TO B HCCJieflOBaHHOM 
HaMH cJiyqae fljiHHHOflHeBHOH ,qHanay3bi /. ricinus nepBbie flBa aiana hbjihiotch pe3yjib- 
TaTOM KOpOTKOflHeBHOH peaKIJHH, npH^eM flJIH HHflyKUHH ,qHanay3I>I F^OSxOflHM flJIHH- 
hlih .qeHb (KOToptiH oSecnemraaeT 3aieM h nojwepxcaHHe AH&nayaroro coctohhhh), 
a peaKTHBai^HH ocymecTBjineTCH npH B03fleiiCTBnn Ha flHanay3HpyiomHx hhm(J) kopot- 
khm .qHeM (b pe3yjibTaie qero y hhx BOccraHaBJiHBaeTCH cnocoSHOCTb pearapoBaTb Ha 
flJIHHHblH fleHb no HOpMaM flJlHHHOflHeBHOH peaKIJHH). TepMHH «CkOpOTKnflHeBHaH CeH- 
CH6HJiH3anHH^>. npe«qjioxceHHLiH 3acnaBCKHM (1970), BecbMa yqaqHO jTpaxcaeT cym- 
hoctl nponeccoB, npoHcxoaHiitfix npn (JjOTonepHOflHqecKOH peaKTHBaijnn qjieHHCTO- 
hothx c fljiHHHOflHeBHOH flHanay30H. nocjieflHHH 3Tan (cthmyjihijhh Mop<})oreHeTHqe- 
ckhx nponeccoB) CBH3aH c peaKUHeii Ha ^jihhhlih .qeHb no HopMaM ^ jihhho^hobhoh 
peaKHHH. YMecTHo otmothtl, mo Mop^oreHeraqecKasi ,qHanay3a y I. ricinus (KaK h 
y psma flpyrHx HKco^OBbix KJiemeii - cm. Eeji03ep0B, 1981, 1988) conpoBOxc^aeTcn 
coxpaHeHHeM $OTonepHOOTqecKOH qyBCTBHTejibHOCTH, KOTopan yipa^HBaeicn nocne 
B0306H0BJieHHH pa3BHTHH. 

nonyqeHHbie HaMH MaiepHaJibi noKa3aJiH, mo aneMeHTapHbie (JjOTonepHOflHqecKHe 
peaKUHH, CBH3aHHbie c peryjiHUHeii pa3BHTHH h ^Hanay3bi hhm$ /. ricinus, hmciot 
K aqecTBeHHbiH, noporoBbiii xapaKTep (phc. 2). KpHraqecKHH (j)OTonepHO,q flJiHHHOflHeB- 
hoh peaKUHH y hhm$ HCCJieflOBaHHOH neHHHrpa^cKOH nonyjisnjHH OTJiHqaeTcn TepMO- 
CTaSHJibHOCTbio (CT 18:6 npn 18 h 25°), Tor^a KaK y KopoTKOflHeBHoii peaKijHH oh Tep- 
MOJiaSHJieH h yMeHbinaeTCH npH noBbiineHHH TeMnepaiypbi (CT 18:6 npn 18° h 
CT 16:8 npn 25°). CymecTBeHHO, mo b yKa3aHHbix OTHOineHHnx cbiTbie h rono^Hbie 
HHM(J)bi oSHapyxcHBaiOT nojiHoe cxo^ctbo (ho otbct rojiOflHbix hhm$ Ha .qjiHHy ahh 
b cnyqae KopoTKOflHeBHOH peaKijHH no cpaBHerono c HacocaBuiHMHcn HHM^aMH otjih- 
qaeTcn Gojibineii qeTKOCTbio). JIjih kopotko^hobhoh peaKijHH hhm$ I. ricinus xapaKTep- 
Ha h 3aKOHOMepHan reorpa^HqecKan H3MeHqHBOCTb KpHTHqecKoro $OTonepHO^a (npH 
18° oh cooTBeTCTByeT CT 18:6- y neHHHrpa^cKHx h CT 16.5:7.5 - y MOJmaBCKHx 
Kjiemefi) (Eeji03epoB, 1966). K coxcaJieHHio, o reorpa(j)HqecKOH H 3 MeHqHBOCTH KpHTHqe- 
CKoro $OTonepHO,qa jihhh ojjHeBHOH peaKUHH y hhm$ stoto KJiema noKa HHqero He 
H3BeCTHO. 

no OCHOBHbIM 3aKOHOMepHOCTHM 4)OTOnepHOflHqeCKOH peryjlHHHH pa3BHTHH H flHa- 

nay3bi hhm^m KJiema /. ricinus o6HapyxcHBaiOT 6ojibiuoe cxo^ctbo co CBoSoflHoacHBy- 
mHMH HaceKOMbIMH, peryjlHHHH Ce30HH0r0 pa3BHTHH KOTOpbIX TaKXCe OCHOBbIBaeTCH Ha 
2-cTyneHqaTbix $OTonepHOflHqecKHx peaKHHHx, b qacTHOCTH c npe^ciaBHTejiHMH otph- 
fla Coleopera - KOKHHHeJUiH^OH Chilocorus bipustulatus (3acnaBCKHH, 1970-1973,1984), 
h xcyxcejiHijaMH H3 po,qa Pterostichus (Thiele, 1971, 1977; Ferenz, 1975; Holters, 1981) h 
Agonum (EenoycoB, TopbimHH, 1982). CneayeT noflqepKHyTb, qio KpHTHqecKHH $oto- 
nepnofl x(jihhh o,qHeBHOH peaKHHH y xcyKa Ch. bipustulatus TaKxce TepMOCTa6HJieH (3ac- 
jiaBCKHH, 1970), a b OTHOineHHH reorpa^nqecKOH H3MeHqHBOCTH stoto (5>OTonepHO,qa 
y xcyKOB H3BecTHbi cnyqaH KaK HajinqHH ee (c 3aKOHOMepHbiM yMeHbineHHeM KpnTHqe- 
CKoro $OTonepHO,qa c ceBepa Ha ior y Ch. bipustulatus - 3acnaBCKHH, 1973, h y A. assi - 
mile - EenoycoB, TopbiuiHH, 1982), TaK h otcytctbhh (y cKaH,qHHaBCKHx h ueHTpajibHO- 
eBponeiicKHx nonyjinnHH P. nigrita stot $OTonepHO,q o^HHaKOB - Ferenz, 1975). K co- 
xcaneHHio, HeT .qaHHbix no 3aBHCHMOCTH KpHTHqecKoro $OTonepHO,qa kopotko^hobhoh 
peaKHHH y xcyKOB h apyrHx HaceKOMbix c 2-ciyneHqaTOH (J)OTonepHO,qHqecKOH peaK- 
HHeii ot TeMnepaiypbi. Ho y cyry6o KopoTKOflHeBHbix HaceKOMbix noBbimeHHe TeMne- 
paiypbi Bcer,qa Bbi3biBaeT yMeHbineHHe KpHTHqecKoro $OTonepHO,qa (XtaHHjieBCKHH, 
1961; TbimeHKo, 1972; 3acnaBCKHH, 1984), t. e. TeMnepaiypHbie H 3 MeHeHHH $OTone- 
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pHCtftfraecKoro nopora HMeioT y hhx TaKoe ^ce HanpaBJieHHe, KaK h y hhm<J) /. ricinus 
c 2-cTyneimTOH peaKuneH. reorpa^HnecKan H3MeHHHBOCTb KpHTHnecKoro $OTone- 
pno.ua KopoTKOflHeBHOH peaKUHH (3aKOHOMepHoe yMeHbineHHe c ceBepa Ha ror) y xcyKOB 
P. nigrita (Ferenz, 1975) h Kjiema/. ricinus ouHHaKOBa. 

XapaKTepHOH nepTOH 2-cTyneHnaTbix (J)OTonepHouHHecKHx peaKUHH, KOTopan yxce 
OTMenanacb b JiHTepaType (ropbmiHH, 1977, 1981), hbjihctch cxo^ctbo noporoB 3JieMeH- 
TapHbix peaKHHH, Harjin,uHo npoHBJiniomeecH b nepeKpecTe cooTBeTCTByiomnx hm 
(froTonepHOOT^ecKHx kphbbix. 3to Ha6jno,uaeTCH bo Bcex HCCJie,uoBaHHbix cjiynanx - 
y acyKOB Ch. bipustulatus (3acJiaBCKHH, 1984), P. nigrita (Ferenz, 1975, 1977) h P. an- 
gustus (Holters, 1982), 6a6onKH Heliothis zea (A^khccoh, Poh, 1972) h Kjiema /. ricinus 
(PHC. 2). IlO MHeHHIO ropblHIHHa (1977, 1981), CXOflCTBO nOpOrOB KOpOTKO,UHeBHOH H 
flJIHHHOflHeBHOH peaKUHH CBHUeTeJIbCTByeT 06 eflHHOH CHCTeMe OireHKH ^OTOnepHOflH- 
HeCKOH HH(J)OpMaUHH, OCHOBaHHOH Ha KayeCTBeHHOM npHHHHne. BpJIH C 3THM MHe- 
HneM moxcho nojiHocTbio comacHTbcn, ecJiH oho no,qpa3yMeBaeT ToxcuecTBo STaJioHOB 
UJin KOOTpoBaHHH (fcoTonepHouHnecKOH HH(})opManHH, peajiH3yeMOH npH peryjiHHHH 
ce30HHoro pa3BHTHH. OaKTmecKHH MaiepnaJi He uaeT ocHOBaHHH uji h Bbreo.ua o tohc- 
.aecTBe 3 tux noporoB. npaBHJibHee CHHTaTb, hto mbi HMeeM 3,uecb uejio c BaxcHOH skojio- 
rnnecKOH auanTauneH, nocKOJibKy cxouctbo kphthhcckhx (J)OTonepHOflOB (a OTHioub He 
HX TOHCfleCTBO) HBJIHeTCH OCHOBHbIM HHCTpyMeHTOM B CC30HH0H OpHCHTaUHH, T. e. npH 
pa3JIH^eHHH Ce30H0B, OTJIOTaiOmHXCH no HanpaBJieHHIO H3MeHCHHH UJIHHM flHH. HeJIb3H 
He noflHepKHyTb b stoh cbh3h, hto cxouctbo kphthhcckhx $OTonepHO,uoB (a cootbctct- 
BeHHO h nepeKpecT kphbmx), KaK cneuyeT H3 nojiyneHHbix HaMH uaHHbix, Ha6jno,uaeTCH 
TOJibKo npn yMepeHHbix TeMnepaTypax, KOTopbie xapaKTepHbi ujih Havana h KOHua Ten- 
Jioro Ce30Ha, KOr.ua MO)KeT B03HHKaTb Heo6xO,UHMOCTb B CC30HH0H OpHeHTanHH, HO OHO 
OTcyTCTByeT npH noBbimeHHbix TeMnepaTypax, xapaKTepHbix b npHpoue ujih cepeuHHM 
Tenjioro ce30Ha, Kor.ua ce30HHan opneHTauHH h3Jihihhh, a opraHH3Mbi Gojibiue Hyxc.ua- 
IOTCH B KOppeKTHpOBKe Ce30HH0r0 pa3BHTHH COOTBeTCTBeHHO nOrOflHbIM yCJIOBHHM. 
H TaKan KoppeKTHpoBKa oGecneHHBaeTcn, no-BHUHMOMy, Gjiarouapn H3MeHeHHHM 
b peaKHHHx HjieHHCTOHorux, HaxouHiuHxcH b coctohhhh fljiHHHOflHeBHOH ,uHanay3bi, 
nofl BJiHHHHeM noBbimeHHH TeMnepaTypbi. no KpaiiHeH Mepe y ,uHanay3HpyiomHx 
CMTbix hhm(}) /. ricinus noBbimeHne TeMnepaTypbi, KaK mm bhucjih, BM3MBaeT npHo6pe- 
TeHHe oioco6hocth pearnpoBaTb Ha uJiHHHouHeBHbie B03.ueHCTBH5i, b pe3yjibTaTe Hero 
y HHX 6e3 flJIHTeJIbHOH peaKTHBaiJHH npOHCXOflHT B0306H0BJieHHe pa3BHTHH, HTO n03B0- 
jmeT hm nepejiHHHTb Ha HMaro uo KOHua Tenjioro ce30Ha. 

JJaHHan pa6oTa 6biJia BbinojiHeHa nacTHHHo Gnarouapn nouuepxcKe PoccHHCKoro 
$OHfla $yHflaMeHTaJibHbix HCCJieuoBaHHH (rpaHT N° 93-04-7667). 
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A DESCRIPTION OF SOME PARAMETERS OF TWO-STEP PHOTOPERIODIC 
REACTION CONTROLLING SEASONAL DEVELOPMENT OF NYMPHS IN THE EUROPEAN 
FOREST TICK, IXODES RICINUS L. (ACARINA: IXODIDAE) 
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SUMMARY 


In nymphs of Ixodes ricinus both induction or prevention, and also maintenance or cessation of mor¬ 
phogenetic diapause are controlled by two-step photoperiodic reaction of shortday-longday type. Unfed 
and engorged nymphs of Leningrad population of this tick are characterized by similar critical photope¬ 
riods of the shortday elementary reaction at 18° (18 hours of light p. d.) and at 25° (16 hours of light p. d.), 

but photoperiodic response of unfed nymphs is more distinct. The longday elementary reaction in engor¬ 
ged nymphs is also thermolabile, but dependence on temperature is characteristic here not for critical 
photoperiod (18 houre of linght p. d. at 18 and 25°), but for an efficiency of longday influences. 
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